The eects of ultraviolet laser radiation on the structure and optical properties of allyl diglycol carbonate have been investigated. The allyl diglycol carbonate samples were irradiated with 266 nm with dierent power densities from Nd:YAG laser. The bulk etch rate enhancement and enlargement of track diameter clearly indicate that allyl diglycol carbonate is signicantly aected by UV laser. The laser-irradiated allyl diglycol carbonate samples showed a decrease in the optical band gap with increasing laser power density. The obtained results indicate that the optical band gap of the alpha irradiated polymer is varied from 4.10 eV to 2.65 eV by UV laser irradiation.
and to material fatigue [2] . Due to its optical properties it is being used for lenses in optical glasses.
In recent decades, CR-39 has been widely used as nuclear track detector for detection of charged particles. It has also been used to monitor concentration of radon gas by recording alpha particles emitted from radon and its progeny. When CR-39 is exposed to charged particles, it produces a latent damage trail due to low linear energy transfer (LLET), called latent track which can be made visible under an optical microscope when etched in a suitable reagent under optimum conditions. The irradiation in track detectors yields cross-linking and chain scission. Due to cross-linking, etch rate decreases. If the probability of cross-linking reaction is larger than chain scission, the material would become hardened. In chain scission process, emission of atoms and molecules (CO, CO 2 , and H 2 ) occurs as a result of cut in the long chain. This process softens the material which increases etch rate. * corresponding author; e-mail: wafarooq@hotmail.com Durrani and Bull [8] have reported that track diameter is directly proportional to the bulk etch velocity V B . Up to the best of our knowledge, no research has been carried out on the variation of optical band gaps for UV exposed alpha irradiated CR-39 samples at dierent en-
ergies and dierent time exposures. Such study may lead to investigate the semiconductor behavior of alpha irradiated CR-39 after UV exposure. In the present work,
we have taken absorption spectra of alpha+laser irradiated samples. Then optical bandgaps of the samples were calculated.
Experimental details
Samples of dimension 2 cm × 2 cm were cut from CR-39 sheet of thickness 500 µm, density 1.32 g/cm At the higher value of energy, 45 mJ, the bulk etch rate at the exposed area reaches to 0.00344 µm/s and at this Figure 7 shows the plot of (αhν) 2 versus hν for CR-39 sample. Extrapolating the straight parts of these relations to the hν axis yields a forbidden energy gap (E g ). All the values were tabulated (Tables I and II) The absorption spectra of the samples of set A and B are shown in Fig. 8 and Fig. 9 . The relationship between absorption coecient α and optical band gap E g of material is expressed by the following relation [12] :
where C is an energy-independent constant and n is a constant which determines type of optical transitions.
The values of the direct optical band gap E g can be obtained from the intercept of (αhν) 2 vs. hν curves shown in Fig. 10 and Fig. 11 for samples of set A and B, respectively [13, 14] . The obtained values of optical band gaps of the samples are given in Tables I and II for set A and B, respectively. As seen in Fig. 8 and 9 , the absorption edge for all the curves is shifted towards longer It is obvious from Fig. 8 and Fig. 9 that the absorption at 266 nm is high. Due to this absorption, there must be decomposition of molecules which may end up with chain scission in the material. Because of chain scission, material has become softened [11, 12] and band gap of the material has shifted towards semiconductor range at high power density of laser. This band-gap shift towards semiconductor range is also obvious from Table I, Table II , Fig. 10 and Fig. 11 related to band-gaps of the samples. 
Conclusions
We have reported the shift in band-gaps towards semiconductor range in alpha irradiated ADC samples after exposure to ultraviolet radiation (266 nm) at high power densities from Nd:YAG laser. An important change in the E g values among the CR-39 and (alpha+UV) irradiated samples was noticed. This behavior is estimated with band-bap calculation from absorption curves at different laser power densities. It is also concluded that the shift in band-gap towards semiconductor range is due to softening of material which happens with chain scission of polymer. Further investigation is needed in this area to develop complete picture of such changes in irradiated samples of ADC.
